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ABSTRACT 

PURPOSE: To perform the initial catching of synchronism for PN signals, 
tracking, AFC operation and the demodulation processing of data with a 
simple configuration. 

CONSTITUTION: A complex base band signal for one cycle of the PN signal is 
divided into three signals and inputted to correlators 34, 36 and 38, and 
the three divided PN signals are correlated. A total sum 46 of squares 40, 
42 and 44 of absolute values outputted from these three correlators is 
calculated, and the synchronism of the PN signals is initially caught 50 by 
detecting the peak of absolute value square sum signals. A correlation 
signal corresponding to one cycle of the PN signal is provided by adding 
outputs from the three correlators 34, 36 and 38 and thus, data are 
demodulated 56. Since respective partial correlation signals outputted from 
the three correlators 34, 36 and 38 are provided with phase difference 
corresponding to frequency off -set, an error signal is provided 
corresponding to the frequency off-set by complex conjugate arithmetics 62 
and 66. Thus, data demodulation, initial catching and error signal 
generation can be performed by a pair of partial correlators . 



09) H^ffl^fFit (j p) (12)!^ =^ Q $ (B2) (umw&n 

312672769-^ 

(45)^ffB ¥j£9¥(1997)ll£ 5 B (24)®»H ¥f£9*P(1997) 7/!llB 

(5i)int.ci. s mmn iffii&m&n f i 

H 0 4 J 13/00 H 0 4 J 13/00 A 

H 0 4 L 7/00 H 0 4 L 7/00 C 



m?m<D8;5& 16 H) 









uuvuvuu io 










(22)ffllSB 


¥j&5^(1993) 6 £24B 










(72)%W# 






#M¥6 -77932 




#*Jl|JWfctrfc;M&ST@l#l# H 


(43)&BiB 


¥f£6 4p(1994) 3/I18B 






(31)«5fctfcfelg#*t 


4#S¥4- 171318 


(74)f$SA 




(32)«5fe0 


¥4 (1992)6 3293 






(33)«ifctfc£®H 


H* (J P) 










(56)##3tltt 


#§B ¥3-101534 (JP, A) 








ttR BS60- 65638 (J P, A) 








fflf ¥6-284108 (J P, A) 








8956- 80939 ( J P, A) 



(54) istmnzm *^M*«a«« 



(57) [WWftsR^asH] 

[mmmi ] »um* (pn> ft^-tcj; 9 h> 
ariss-h^sm*-^ h/i-tem (ss) w-^uisvMca: 

ff-^tcigo^ ±JE£{f S sff-f§-u:£*iT,£ p Nfl -(§-<£> 



JO 



[11^12] ftffilSt* (PN) ft ^[CX. K) h/U 

tttfrsn/tsfs*^ h/^-tem (ss) fs-^icswca: 

ff#k:So£, ilBSff S Sff PNff#^ 



3 

[If ^^I 3 ] iiSK*ff 3MS:»±, 
SgtfD ft co & » m-t o ^ #i3t t , 

[If ^ii5] Mf#£t^ (PN) ft ^§-iC£ 9 h/u 

ttissixfcSff h;vtt» (ss) ft -sf-tcsv^csc 
fc-tz^ft p Nft #t <ottK&z:i%^ft,m%-r%wfttt 

ft fit - H o j&fp £ ff £ I" 5 fit — P i , 
K*fi^tffl-»«?^p#*tcJ: ^^^^/-t-ti^l^^M-^p 
ft #tcs^# , ±ESff S sm.#l£^£ii,S PNfs 



4 

IS H 3f? 3? '& a *S*P ^ J& tC £ 9 Y# (b * rS 3? * 'S H fe.f P it 

l£^ff^£F&^i&^ 

-LIES ft S Sff *^«iSKJ512K*tCM*f-5 JilE^iB 

ft ^-tcgo^TrM^-r o^tlHft -f ^ >-y^ 

^£7 [ 0 0 0 1 ] 
[ 0 0 0 2] 

h^tfctfe (ds/ s s) 5Sff tct o»#-55-I'J*7C* 
^ (CDMA.) ^ais^rv^, ^iM#iiff tcD 
s/s siift^i®^-r6m^, iiiS^^^nt^ 

[0003] mmmtkm^n om^, m^mm 

ir ;y h \c J: SJK»©tf«4:tt 9 A F c UK^iK^-Cfc 

[0004] j£jlt, m 6 %m^^x&&mffi<DmMZ'rt 

■ vytmx'&v, utciov^-c, i o o temmmwi&tziffi 
•afce^ iioi±«ia«, i 2 o tejeaffiff 

S, 130 tt^JJWMffi: * f^^ii©FEHl£S, 14 0 (iHHto 

40 x, §ft s sff ^ttmmmfem - a f cess i o o tcj: 

-i— x/^y Kff -i-HtaKISS l 1 OtCA^^^, Sff SS 

ft ^-cox^^ h/uffiwctcfflv^ib^/t PNft (onmtk 

*feM(tt— SdlSSi 2 0 iCA*^^, 1«9S.taH«*o#6^ 

• mm^miBi^ 1 3 0 fi^offi^^^^ff 
^r, sft s sff*^^*^s PNit^comviEL-mm 

a ^/^Si^PNff ^■co^^^r^RS 

i/^c^^«o 



(3) 



&¥r- 2 6 7 2 7 6 9 



[0 0 0 5 ] — £\ fif^tff 1 1 0 ^J^ffi^^^o^^ti 
Mff ^it'&m&m{E}& 1 4 0idbA^£^, -r^^P^ 

[0 0 0 6 J &td, i^f^^^^ • AFCE^ 100 COM 

rnkthrEzmm-tZo m ? it^M^mmm^m • afc 
t\ 2i o, 220 2 3 0 ii 

(VCO) , 2 4 0fi|£*IS, 2 5 0, 2 6 Otta-/^ 
X 7 2 7 0, 2 8 0 fi 2 9 0 f± 

iS^ff-^±J&[°I^ 3 0 OfiJRKtS, 3 1 Ottffla*, 

3 2 ohd/a-ssiii-c^Oo *tcft^icov^r'KK-r 
o 0 d 7tciov^r, sft s s fir-^-tt. ^S££ 2 1 oia 
or vco 2 3 o^tb^^ofM^stfS^ 

a— ✓ ]7,y ^ 2 5 0 Id J: 9 S5J1SJ5JC»^|^^'$ 

'5*— *td-g 



id, £ff s s ft *3t«'2 2 0idJ;oT^fl£g2 4 
OtciJ; 0 7t/2^t@$^fe^S|5«iS®i: ^***Jx, a 
— 2 6 0, A/ DIE Sill 2 8 0 St^LT, 

Kff fto„ 
[ 0 0 0 7] zco£ 5 id LTt#cb^fc1£3?^ — K 

ft* ft, *if]W.i*se * a f c(sis& 1 0 0 otb^jft #t & 

5fcl*30#td, KSff ^-i/SSSS 2 9 0 idA^ ^^^o 

r nM+ra= a n exp [-j { 

18 ItC&Lrftm&it ^r±I&[M}&2 9 0 idib^-Cli, (S^ 
ft -§-±J5%@^4 0 0 id J; "9 exp [jco 0 t] &5ff-^J&* 

*trfcoexp [-j o) 0 t] ^6ff #id^^£iXo 0 
[0 0 1 2] K*«-^^ja:lHl»2 9 OidA^£^7"c1t3? 

^c — Kff ms:^4 2 0 tdJ: 9 , rcOexp 

[-jo>o t] *Sffi-*^**$iLTiEOJSSe»«S6a) 

#j iUfflASHSo KfSr-f§- 

r pnM+m = a n u ra exp [-j 
r nnM+m = a n U m exp [-j 

*IB8«4 4 0&LF4 5 0 tdA* bT P Nff # <h co*| ffitX 



[ 0 0 0 8 ] &ld, §SMff -i-^imSS 2 9 0 a 
' f^ari^^-t-o 0 d 8 lit£3tee9K*ff -^^IhISS 2 9 0 co 
iJ^^^fy'c , fUidic^-C, 4 0 0f£^ 

^ff-^ififcESS, 4 1 OiiMS^, 4 2 0, 4 3 0*2 
4 4 0, 4 5 0 il-it^ffiia^, 4 6 0, 4 7 0 

t*T\ K*ff#±i«[HlSS2 9 0 &m&it 

■rsiftStdov^riS^So ::tii-^^irBPSK 
iU h/Hfctfetd/B^o P Nff #coJ» Ki iEl^mm 

10 ?:Mf -7/, ^^^JWI^SrTc , m (m=l, — , M) 
#@<7}PNff^fif£r u m 3 (-1, 1} t to, £ 

(nttS«) tdjb'tf 5i£ff — * Offi* a n 3 (-1, 

[0 0 0 9 ] §ff«fi, 9#^ijn T d +mT c id a n u m 
cos [o> c ( n T d + mT c ) ] & o fit OS ft S S ft ^ 

[ o o i o ] v^, mmM&m\cm^^z>mmv6L&&<ofk 

c = (nM+m) T c idjb'tt oS^-<- V Kff 
fit r nM+mfi*^"C-^-X. ottOo 
[0011] 

A co (nM+m) T c 4- 0 } ] (l-l) 

\t, m%$z4 3 0 idi 9 , CS*fa #i£iS:[HlSS4 0 0^-tb 
tb^^iX^exp [jcoo t] ^off ^a^jg^^x-fto 
iW]^*fi^-co 0 &5-x.<bti, rgf^^-x/<>- Kff 

30 [0013] (nM + m) T c id^b'tf o JEUm&Xf . 

ft«*^<— Kff #-Oflt^-e^^^ r pnM+m r 
nnM+m tto^ CO M«* s J=fi ^) o 

[0014] 



{ (A w + coo ) T c + 0 } ] 

( (-Aw-ojo ) T c +0} ] (1-2) 

c pn> c nn tTZt* (1-2) ct^Cpn, 

[0015] 

40 



• 



(4) 



i&m- 2 6 7 2 7 6 9 



M 



= a n exp[-j{( aco-koo ) B n T c /2+0} ] . 
sin [(Auj + cj 0 )MT C /2] /sin [( Acd+(j 0 ) T c /2] 



M 



= a n exp[-j{( *u)-u) 0 ) B n T c /a«}] . 
sin C <Acu-<d 0 )MT c /2]/sin Kau)-u; q ) T c /2] 
B n =(2n+I)M + / (1-3) 



Mt-, te#ffi~Simii&4 6 0X0<4 7 otcj; <9 , JEffSM 

e n = I Cpn I 2 - I c nn I 2 

= {sin[( Aca+ooo ) M T 
— { sin [ ( A w - coo ) M 

$-^Zffl&%C{%^<oo OfflSrO<a> 0 ^2 7c/T d &c 
ir ^ r A a> tC*S DfcifefS^^ro El 9 tC, M = 1 2 7, 

coo = k/t 6 t L7t^^t^ 1 i/isj$/i'K<z>tiLifc\mm* 

AcoT d £RS{f-S§-e n OH«^r/Tt, C^m-a-, I A 

a co tenser fcfcCT Ltv^o r t *s*ij5 0 ^cLti 

[0 0 1 7 ] Wl^IE] 7 «:Ml^T2SIU8I1fciK * A F 

cimi^i 0 0 cornet m^nm-r^o ^akd^o^l^ 

f^±r^ 0 ^#£13 1 0 Otti^ff **D/A^»S&3 2 

WM^»oVCO 2 3 0 Sri»f5 r t tci 
9, Jft^#:^-^ir^ N Aco^r^tco itoJ; 5 4AFC 

[0018] 

fLfzb<ox&<o , f^— offlBMiuiJ; 19 p Nff ^<^mm^> 



— *a n tCttfcT&m^m e n tt&5£"C#;t <b*r*. 
[0016] 

c /2]/ (sin[( Aco+coo ) T c /2])} 2 
T c /2]/ (sin[( Aco-000 ) T c /2])} 2 

(2~4) 

■i<d^m^ • ii&jF, af cRrjf—^mm^^x ? z 
[0020] 

ffi»Sff«#i, SSflaSi* (PN) ft 19 h/u 
^ ifcft&frfcgft h A-ffiiS (ss) ft #tcsv^cH 
^to^^M^^?!^ Ltli^^^y Kfs ^§-£?# 

fttb^SB^^— * t^tol5^ P Nff -S§-i (O^lHSr-e 
ft S Sff **C^*iT,5 PN{f^i^L/fi$i£r^ffi U 

[0021] s/t, ±iaa5»«Bfl«»#stcj: f9»tbn 
so ^&t^t>& l jj£n%±.mmmt^tcm'3$ , ±m^m s 



9 

[0022] ±tm^m^r*Lfc^&rt, 

[ 0 0 2 3 ] ±ffiK*«*£jS3MS:fi, Jbl2W5i? 

fcb^J&tc J; ^»ib^fci:l5ffi^*'S«^fPfS#^MftS: 

b , £m^f^zb&¥?Wbi~Z> 0 
[0 0 2 4] Sfc, i:ia^#*BM«»^IS:K:j: 9»<b^ 
*:*fl5»*iMffi' #^».ftSrffac-f- oW^tlHtefp^S 
KW^tifcmfp^lfttCj; "9»ibix^:3B»tlH».fPff 

[0 0 2 5 ] 

£ 1S-*^»I'J br , »S'J ^/:PN ft * b BSff #T 

o|13»<o;i8««ffiS:fT5o B»ffiBafff-§-*o*6^ffl-*fP 
-rr<7>t° — ^ ^StUtC^ffif o r t P Nff ^-com 

Mca^f off f^i^to: t ^-ct, rtUCfcoT 

[0 0 2 6] ~CD£?1<C^ i^ — Offi^fflH**^V\ « 

p^fc^oft^-, /^i^&^ht-p Nff ^co[f]$i£#J 



10 

waiaib-cta^iSiaF-c* oft a fcoto,^*^^ 

[ 0 0 2 7 ] 

^it$)^ igtcib-v^r, io, i 2f±*»#, i4fi 

VCO, 1 6Hic/2»ffiS, 18, 2 0-fin-^7 
70 -f 2 0, 2 4f±A/DfE»», 3 0, 3 2 H5g.SE 
IhISS, 3 4, 3 6, 3 8fl*i|^f£, 4 0, 4 2, 4 4 (1 
*£2*ffi — *[§IS&, 4 6, 5 2, "6 8}±J0*«, 5 0»±-iSO 
• I^WilSftEES, 5 6 l±mtJ3*Q s 3£!iIS&, 6 0, 6 
4, 7 2 llSfffl, 6 2, 6 6f±*MS^> 6 9 flj£ 

m^ftmiE}&, 7 4}tm^m, 7 6 hd/ assists 

£ b/^atfc*^t:v^oSfs S Sff -^§-il 2 o^lS^f 
0, 1 2 l^A^c^Oo mW&i oi:i:vco (tE^J 

1 4^tb^SMi£&^A^£J^T:&9 , * 
i?0 fffil 2tCf±7c/2»tS^gl 6^<t9VC0 1 4^)^tO 

o 0 r©7c^), iE^Lt^ 2oo^^^^^tci:om^^ 
«K^ff^Heo ^Lt, fg^i 0, l 2 0fcb*(icz 

^fcS, A/DS8« 2 2, 2 4 Uljo^T, -TiX-rtL^' 

ii, i£5!Lfc 2o<o«Sfi*iHKtc < k5»I^WtSiS^ff ^ 

iX-CV^ofe 2 4^^^#tbrboff 

fttas^-^^v Kff #ona:§i5 (Re) m-%-te£a 

30 ( I m) \t^b ^o 0 

[0 0 2 8 ] ig^f^— X/<>- Kff -§-f± 2 oOiiM 

W1£^ff -g-^3 OOfflK]«3 4 , 3 6 ^ 3 8tdA**ix 
r^T, 2o©il(HlS§3 0, 3 2fi- ; e:^- ; t r ^A^ 

tCib'V^r f± l = 3 -c-^>Oo ^oX, r o 2 ocOilMSSS 

tCjoV^TTd /3 #<OS*£3&S^fc>*>, PNff^fflfflOl. 
^ /3 ^<^»#HWtcil«6 Ufc1g^^-^^<v Kff #^f^0# 
tC+lH«3 4, 36, 3 B\CZ:fr?fo&k1&$frZ>. "T* 
11^3 4 , 3 6 , 3 8 H, ^K^PNftfl 
i?]^^0-ffi^-<-^/->- KfS-§-Sr 3 oKa-filUTtgHS: 
W-K-r^r fclC^So ttt, «B8«3 4, 3 6, 3 8 
tCli 1 J^^cOP Nff #^3 oK#»J£tLT»*rt£-ft,5 J; 

[0 0 2 9 ] ~<Dfz£>, Z^mffi^X K> , P Nff 1 m 

50 n^^m^—^^v\%^z^\c^m^K, z(d& 



11 

■ mZ tlft 3 oofem^ — x/^ Kft ^£ , 3 olC#S'l£ 
[0 0 3 0] Lt, tSH5§3 4 f 3 6, 3 8 <^ffl^ 

^*6Mfii£> ~s»»ff£: ^ixfcft, 6 tcj; 9 m 

S4 6 i)*<bi*, p Nft i mmft&fem^—xs*^ Kft 

#-£ 3 otc#3"J bfcff #t , l P Nfl^Sr 3 old 

#I']Lfc{f ^tlHff #-C£>5 fc ~ o<D§R»*aS3ff # 

-r lt, r ^^D»fi4 6 cotb^fi, wmmvi - mn&m 

§^50 \CAt)£ft, Z Z X\A?j £i^off ^-^fc°— ^ 
ffixi^T^ix^ PNff^-^jff]^ (->v^,vjsj$n tc|f33HL 

7t -> V3j?yU^ a y ^^M^Oo -f"&fc>*?> 7JQjt:§|4 

6 frbMti ^^off ^-60t°-^J± P Nff ^-ojD^tcl^^ 
L-Cdi^t-oTt^, ' ^fc'-^ytUCJ; 9 , P Nff 

[ 0 0 3 1 ] ZZX\ * ^SilE^[H3S§5 0 tcib" 

fl£S 5 0a, l ^v^/^W^<o>SiD3S^S:4rgattt-t"o ^ 

r<£>!sl3&tcj;,ft,fi\ ^ u — ^ y 5 o b co&jj 

3s 5 0 a'lCfcV^T, 1 v-V^/U-JU^-caaJUDat 0^fc>*$> 
Si&iUJtHlSE) ^ff^tbOo £0^^ 5 0 a tCA^ £iXoH3 

[ 0 0 3 2 ] — ^\ *BM#3 4 , 3 6, 3 8 c^tti^lli^D 

3S#5 2tcA*£ii„ ::tiS^Oo ~ o 7t ^ , 3 
1 mmctt-rzn&MS'firk m-com^-t 

LT, r^fS*^ s/^[hI»5 4 t-A^)£^ 

* [^gflii^FESS 5 0 d> ^O^V^l^ 0 y ^ CSo^T 

[ 0 0 3 3] ^(^7 j^SSS 5 4 ^ffi^ff 

QPSKSH41') Kttfc^fzmM&m^teZft,, mm 

r nM+m= an u m exp[-j { A 0> 
ii*OD S/S SSffSITtt, r c0^|^-<— ^/<>' Kft 

«rm\ tiggff^^^^o i^ft^-^a n tc^-/trsta 



12 

[0034] — T§g«g3 4 <om£}it % ^nme 0 iC 
fcti* b Hi m ft fiT 6 2 fr L X A 

.t? ib* % 2 O^A.t7(f Wfg^O, ^7C, ta 

MS 3 6 oai*fi*S3!6 4 tCA^^il, ^^.^^^6 
' 4 tcfi«H^3 8^ffl*4j*Saiffil6 6 rfrltA^] 

[ 0 0 3 5 ] 0 , 6 4 <^tti^ii/JDS:t56 6 tCA 

i±A»ii5^BtlHlliS6 9 tCA^SiX, 'Z<Ofe*fr7 y=?m 

[ 0 0 3 6 ] ^ 1T\ 7 2tCib*l^T^<^^^ff 

:^iaotwt, D/AfS»7 6-crto^ 

20 x, vco i 4zm^{t^e n tcfc^xmrnrnmrnz^ 
lE-tofcft, sit s $ m^^mmmm&^ttx % 

m$t-m,t)i£^?gMxtbz> 0 
[0037] mftttmmc£znmm-%-<o»tfi 

lit, ^^tiP^3 4, 3 6, 3 8^^^tbiXo^^ 

ffiHff -i■^-ov^rRK■f-5 0 ::tij:-*ii^ bps 

^^M^^7°, ^^^iW3^$:T c , m#g (m=l, 

M) O P Nfs*^ffi£ u m 3 {-1, 1} ttoo 
^fc, 7^— ^ ^ v-V-^A-jfjgj^rTd =MT C , 9#^jnT 
d (nlifiSS) tdiottoi^ff^-^OfLi:^ a n 3 {- 

l, l } t U ^ff#i^^^^iSJ^^:^co c tto. 

" [ 0 0 3 8 ] Sftmfi, 9^^in T d +mT c ^ a n u m 
cos[o> c ( n T d +mT c ) ] ft Z> S S it b 

[ 0 0 3 9 ] v>^, 

jsk»^o) C +Ao>, -eco^jHtttad^-cfe^^ofr 

o^, n T d +mT c = (n M + m) T c ' tCib^t o 

[ 0 0 4 0 ] 

(nM+ra) T c + <t> } ] ( 2 - 1 ) 

[ 0 0 4 1] 
[ft 2] 



<T> 2 6 7 2 7 6 9- 

13 14 



M 

- a n expC-j ( Aa> B n T c /2 + 0)J 

• sin[ AcoMTc /2] /sinO a; T c /2] 
B n =(2n+l)M+l (2 - 2) 

E= I C n | 2 

= (sin[AajM T c /2]} 2 /{sin[AajT c /2]} 2 (2-3) 

t^oo r^i:^, »— o+iBas^^wfctiBaft*^^ o) u^a-^ ^ k# @ (k=i, D <z>m&ttm 

*/ts*c — itmfc$k*yZ-y h A oj (Ci^ D-C»'>t5i t f^bfcB* £*Lo3P#f!Mff fit* c nk i: to t , 

/^joo [*3] 
[ 0 0 4 2 ] T0^^L#;V/ (Lii:MO^t.rr 

kM/L 

= a n exp[-j ( A Bnk T c /2 + <*)] 

• sin [A cuMTc /(2L)]/sin[A wT c /2] 
B nk ={2n+(2k-l)/L}M+l (2-4) 



L 
k = l 



C n =2 Cnk (2-5) 



m f 1 ^- <o B ft i i m — ^ * i M %z i) ^ » tb ki 3 * i M ft -*§■ t c * 
uv\ fifeor, +aM*»I'l«:L= 3-c*Sig i tciov^r 

E T - S I c nk I 2 

k- I 



[0 0 4 3 ] -£\ *9i5^IBa*A-ib»ib^oiB».tSH 
ft ^^^■x.^^^t — Et ft, 

[*5] 



= L{sinCAcoM T c /(2L)]} 2 /^sin[Aa)T c /2]} 2 (2-6) 



[0 0 4 4] C'-C, 5: (2-3) (2-6) * 

[ 0 0 4 5 ] r 0 3 tC, M=6 3^i^©, ^*i&3t£ 
t 3 *»LfeffiBII«^ib»^H5ffiMff 



-^«H4|-C»±£13*^ 0t%otlS5 I Aft) l=2ic 
/T d 3##LfcfflS8«4:JHv^:Li:U:J: 

[oo4 6] ^t, §fi»tiBa*^»(b*#ib-h,5*^^ffl 



<S) 



6 9 



15 

[ 0 0 4 7 ] -T *IBMI#3'I«L = 3 tfcoil 

tciov^r Ji, *IM£g3 4 % 3 6. 3 8 tc X V , -trrh^h, 

0, 4 2, 4 4 #£0= SDKS 4 6 tCioV ff ^ 
J: ^ , (2-8) tc,^ Lfcff ^Ibhoo -trC 

v^t p Nft ^<DmM&fflMi$&Rrfi&W£&ftt>}z, 

#;U^c;/^^M^Oo •^L-'C, 7;/f-5 4Cjb'^ 

• C t tC£ 19 , S(1S SfF.^fcigttriftbfcff 
[ 0 0 4 8] l^J;^:, flMfs -^Sr^iLTWS C i: 



nk 



= C 



nk c nk -I 



16 



^ir y boo±t^"m^^b P Nft ^*fT ? - 

[ 0 0 4 9 ] S^ft^*^ 

[0 0 5 0] ^ (2-4) it, L^LfctBBSli!^ 

[ 0 0 5 1 ] ^»tlHf3^WO&tlfi^^£±itCfiaS5i« 

(k=2, L) (^S|5^+iMfim*(0«^^ftiSk 

# S to 515 # .f | gg£| ttj^j £ my f & £ v . o cc^^^ffl.tj 
co\&& z nk itoi 

[»6] 



= exp[-j A coM T c /L3 

•{sinCAWMTc / (2L)]} 2 /{sinC^<0T c /2]} ; 



( 3 - I ) 



^)Z nk fi, 1 ^' >' <£> — ^ tc o # (L- l ) iBA s |p] 
1 ^'^t§6 Oioii/6 4^^v-r, 2 oco^^tb 

L 

Zn =S Z n k 
ka2 



30 



[ 0 0 5 2 ] .C^n^f§6 8 cDtt-^X'&Zmuit^r^m 
[ft 7] 



= (LH) exp[-j A com T c /L] 

• {sinCAcoMTc /(2L)]} 2 /{sinCAco T c /2]} 2 



( 3-2) 



[ 0 0 5 4 ] 



[ 0 0 5 3 ] ^Lt, ^^^-^i|[Hl^l6 9 tC J; 9 , jfegtfp , 

e n =-(L-l)sin[A a>M T c /L] 

• (sin[Aa>M T c /(2L) ]} 2 /{sin[Aa>T c /2]} 2 

(3 - 3 ) 



fH 4 tC, M = 6 3 , L = 3 i Lfc^^^L ( L - 1 ) / 

le^ff -§-^^tcj;orjwiis^:^-^ir y h ^flttat; c^r 
^ixo r i: /^Jo 0 
[ 0 0 5 5 ] /tfcL, R*ft-S§-e n tt, ^y^ffliT 



50 



[ 0 0 5 6 ] *ib\ iI5IIJS^J-Ctttlli8«I^S'J»L= 3 



17 

ikmM^J^t L-T BPS K'H^ffl^o^-p ^7 L-fz 

too5 7] &ft, ^/uw/k^^-fv ^rmm* 1 ?- 

[0 0 5 8] <£,W>J 

stc^-To EI 5 tdib^Tfi, EI l 0£S*ffl5^Bti5]|8S6 9 
££8 Oil, te*P«^Z n <3<B£ (-r>fc^*?tefflft) 

r J. 

arg Z n = -Aa>M T c / L 
[ 0 0 5 9 ] 

jjtct^x PNff #£>P]#IffiiE • iiWs AFCWf- 

[mil ii^w^^*«jas:^-r^a s/^gir-fc§ 0 
[m 2] ^jwjisi * i^Mi&wius&s otcjb*tts^ow«j£ 



13 . 

^-f~EI"C&> Oo 
[14] &#ttfflnf>*<b£.f&£ti2im&it ^<P*#f*£^ 

[EI 5] ^^#jo£<*«j#Sr.^-?-:f a * it-*>o„ 
[EI 6] t£3fee^*-^ h /V ^ ^ f f . |^ co ^ .f^ ^ r 

[ei 7 ] fe&^mmMtkm -afc mss i o o ^>«^:^ 

TJ^f-y u2 -y $ EI"C^>0 0 

70 [EJ8] t^5teOK*«*^J5J£!HlS& 2 9 0 <^«^S:^^^ 
[EI 9] ^*OK»s^^4#teS:^ri*ttlilT-*>o. 

io,i2 

14 VC O 

16 k/ 2^ti« 

18, 2 0 a-/^7>f;l/^ 

2 0, 2 4 A/D^^3i 

3 0,3 2 5iS£[HlE& 
20 3 4,3 6,3 8 *i 

4 0, 4 2, 4 4 *6&ffi~*[sIS& 

4 6, 5 2, 6 8 ^n®:^ 

oo «3^ai£ • mw-^rnm^ 

5 6 

6 0, 6 4, 72 mnm 

6 2,6 6 

6 9 &»a5#HSlslE& 

7 4 

7 6 D/AS*S 

8 0 ffitlftfcfcij* 




7 2 7 6 9 



GjP 
tjna 
Hjo CO 




im 3 ] [M4] 




(rad.) 



(13) 



6 9 



imo ] 




(14) 



IM6] 




us: 

m- - 



(16) 
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